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Abstract 



PURPOSE:To lessen the capacity decrease due to charge-discharge cycles by putting benzotriazole or its 
derivative with a specified formula in a container of a battery. 

CONSTITUTION:Benzotriazole or its derivative with a formula I is put in a battery's container. In the case 
benzotriazole is soluble in an electrolytic liquid, it is put in a negative electrode 3, a positive electrode 5, an 
electrolytic liquid 6, and a separator 4 and in the case it is insoluble, it is put in the negative electrode 3. As a 
result, capacity decrease due to charge-discharge cycles can be lessened. In the formula I, X and Y stand 
for substitutes; X for hydrogen, alkyl which may have substitute groups, alkenyl, aryl, substituted aryl, and - 
OCOR and Y for hydrogen, alkyl which may have substitute groups, alkenyl, aryl, substituted aryl, -COOR, 
halogen, hydroxy group, nitro group, and amino group wherein R stands for substitute groups expressed as 
X and n is an integer number of 0-4. 
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> (CSM) % T^y/L-^ix (ACM, ANM) ) 

>3R=ta*s»4 Lt\. $ 6(z--e>-^ y p ^^Wtttt* if 
cott±^^ : ar^PLfz t>co^ j: p»£ Lt\, zi'SJtt 

-> ^ □ ^ -V ^ > , ^^r*^>, v'^n 

/U^i]co^ti5co;^?irJ:, ft, ifctt^f^^s/ h SfcttJtP 

EHEftttSi)' 1^66 0 0 0 E](k^<?* L < . t> 
fiT:5-> 6 0,^6 6 0 0 I3<is// ct ^ St * L V \, S /c lElfc'I'lll 
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ffii«*Jfc£> / X/u. I^35P37F^/X/K ftffiMBs* 
CO, 4 5£ta*fc 3 0Kfflft*Hi:-CBx9^rtfc t<^^ffi 

[0 0 2 9] K««flw*E«, ifctt, (Off 10 

xtflEffiy- K#^*fcli«^i:*«y- K*X*fcl3 
ffi-^irOF^H- 1 a* 6 1 Ostf/i' h<soiI8lE*fcttXSE*ffi* 

o. ooi far^TJtiSts. 

tt. 0Ux.tf^f~^ U-<tt^>Qu a s i s t a t i c C 
V Meter Model 5 9 5 # s fc3 c . ifclfelS 

HiEffi y - 7t tt«B^ t as y - k# y * 20 

(Dfnttz 1 00/1^5 0 0 OtfSyu h (OKffft* fc.ttS5SK 
® J£ £ WAD L , WfiL to * ftfi £r tRffl i" £ t> <0 Xfo 

Z> 0 roJ: 5 416titt* CT^tfi^v^-m^tcOf^^ 
— rt^** TR-Dl7)*?)o y — ^«fltH5l*DSffi 
3 OrtOu hcoi: t 1 fcr^T^^T^SWSifF* L< , 
ta'>4< <k t 3 0 0 0*'^ hT?;*^— 9 L4t ^ tifiHf 

[0 0 3 0] #*WT-S5SE*«l»a£fcfi. #T-fta s 1H 

2-^f^fh7t Kd77^, y'^f ^7wu 
7^**>K, 1, 3 -y^^y? rrwl^T ^ K, v 

-ho^^y, y >-B$ h yx7f./i/ (»BBHB 6 0-2 

3, 9 7 3), h y > > (4$BRDB6 1 -4, 

17 0), v?**V7^»*# (4#BBHg62-l 5, 7 40 

7 1 , ftBflDB 62-22. 372, ftBRUB 6 2-10 
S , 4 7 4) , *7U* 5 V (KBBnB 62-31, 95 
9) , 3->f^-2-Wy!iy/> <#BPB6 2 
-4 4. 9 6 1 ) , /Dt'ty^-^-MI^ (^* 
BHnB 6 2- 290, 0 69, WBflHB 6 2 - 2 9 0, 0 7 
]) ,Th7tKn77 ttSBWB 6 3- 3 2. 

8 7 2) , (»BBHB6 3 - 6 2, 1 6 
6) , 1, 3-/o^'H^ (»BflHB6 3-] 0 
2, 17 3) h>tt*«JS«cO'>4< fct 
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it, ffllitf, ClO-4 - , , BF.j", PFe " , C 
F 3 SOs" , C F 3 CO: " . A s F G " , SbF fl 
" , B10C 1 10 C#BPB5 7-74, 974) , (1, 
2-^y h**>^» 2 CIO-," (#BflHS5 7-7 

4, 977) , {&mmnfit%$ >^^$£t& (*bbob6o- 

4 1, 773) , A 1 C 1 4 " , CI" , Br", I " 
(»BBBB6 0- 2 4 7, 2 6 5) , ^ n a #5 >{£&fa 
(#BSBB6 1 - 1 6 5. 9 5 7), 097* = ^ ■>» 
(iftBBBB 61-214. 3 7 6)4 if (O — SEA-h** bffi 

hil, 2-yV h^^x^ycogMliLiBF, 
^tf«»iK, ^i^u >^7— h t * 

h(Ojg^^i-L i PF 6 : ar'&trmi i j?^^ff6t)T'c-b 

[0 0 3 1] fEfi?fe^*^^ft«4if * KH2 0 0 0 p 
pm^T, i9fiiL<l45 0 0ppraEJlT, 
L<ttl 0 0 p pmCAT-Cfc*. 

[0032] «is?a$te4*K^Jt^ ( (m^^cofia) 

/ ( (jE8eS4*WS4) + (ASeftfli) ) ) \* 
0. 0 5^blOWtL<, $>Xt>0. ld*5>0. 6 

[0033] w&rtascB-t-attB (^«. T^=f>. m 

[0 0 3 4] tfxtry ^y^^u>^tJ3i, 

— ; u /sp^-fe >^ ^ — h /u • ^ - ^ /u) liffS L 
<I12 0 0^,T, J: 9»* L < tt 1 0 0J^,T, *^^t4 

y-7 — , 7'n^MM, 7V^#1^//I^ 

bH, 7^ 7 — *r**Di-*4ir LTttftSr as* 
jxfuy, ^U7°Dt^y, xf uyynt'uy^"^ 

hO. 5^?>5 0 (^7^/1 05)) , ^lo-H^^iS 1 
50^5)8 0 0 d ?y J*&/¥-'l5 J t h 
zu) , 0/j'e> 1 0 0 0 (%) , ffiffMH4*5 0 

00^^)3 0 0 0 0 (^-d ^^^fi/^.^iry^-^— h 
;u) . D^^^M5 0/rb2 0 0 (R^^- 
yu) , t^y ht(LS8 0/j^2 0 0 (tSftfiS) . B 
0^S5O//^1 5 0 (m^:^«) > 7-fy-yH!8 
34iffi 1 /Pb 5 0 (=*■ d ^7 Affi • -fcr>^.^ — V^/W-^ 

/u) , BEfflWtt* 2 00 0^5) 1 8 0 0 0 

0/j^l 2 0 0 (^d ^v^ffl/qz^f-tr h ^) 

Pj! , :3 p -J- -aiSI 4 t* 5: tiE LTfcil \. S ^ - ^ h li 
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0 0 Ptffil , Sft&Jl LT fc J: i \ 

[ 0 0 3 5 ] l*PffiRt/£fctt*-V ?Zf(DttK\iX7-> 
\s*m (SUS201, {UT SUS SrBSi") 2 0 2. 



3 0], 


3 0 1 J 1 


,3 0 2. 


3 0 2 B, 


4 0 4, 3 0 


4 L . 3 


0 4 N 1 , 


3 0 4 N. 


2304LN, 305 




3 0 9 S 


, 3 1 0 S 


,316, 


3 1 6 L. 


3 1 6 N , 


o 
O 


1 6 LN 


, 3 1 6 J 


1,316 


J 1 L , 3 


17,31 


7 


L. 3 ] 


7 J 1 , 3 2 1, 3 4 


7 . XM 1 


5 J 1 , 3 2 


9 J 1 , 


329J2L, 405 


, 4 1 0 L 


,4 2 9, 


4 


3 0, 4 3 0 LX, 


4 3 4,4 


36L, 444. 44 


7 


J K XM27, 4 


0 3,41 


0, 4 10S. 420J 


1 , 4 2 0 J 2, 4 2 9 J 1 , 


4 4 0 A. 


6 3 1), 


T 


= 9 Aifcfito^ (J 


i s m& : 


1 N 9 9, 


1 


N 9 0, 


1 0 8 5. 


1 0 8 0. 


1 0 7 0. 


1 0 6 0. 


1 


0 5 0, 


1 2 3 0, 


1 N 3 0, 


110 0. 


1 2 0 0. 


1 


N 0 0 , 


2 0 11. 


2 0 14, 


2 0 17. 


2 117. 


2 


0 18. 


2 2 18, 


2 6 18, 


2 2 19. 


2 0 2 4, 


2 


0 2 5. 


2 N 0 1 . 


3 0 0 3, 


3 2 0 3. 


3 0 0 4, 


3 


10 4. 


3 0 0 5. 


3 10 5, 


4 0 3 2. 


5 0 0 5, 


5 


0 5 2. 


5 6 5 2, 


5 15 4, 


5 2 5 4. 


5 0 5 6. 


5 


0 8 2, 


5 18 2, 


5 0 8 3, 


5 0 8 6, 


5 N 0 1 . 


5 


N 0 2 , 


6 10 1, 


6 0 0 3, 


6 15 1. 


6 0 6 1, 


6 


N 0 1 , 


6 0 6 3. 


7 0 0 3, 


7 N 0 1 . 


7 0 5 0, 


7 


0 7 2, 


7 0 7 5) 


, >^tz&t(D£r& (J I S 





1 «, P3 2SL IB 3 T i - 0. 1 5 P d . Ti- 
0. 3Mo-0. 8Ni. Ti-5Ta§) , =- y >T J\» 

[0 0 3 6] «?feK*S:*KoaaE««« 
flKft<E>rt», RtfSfcli, *-\-*:?TSB$^ Rtfifcli, 

[00'37] .^g^£0m?i!i^^ P^^S(3ii^O^ffl^ 
MP{$£r?Effii~3 t><0T\ ::<o;£-?£T{;i, 

ffi , m$mi p t* . 7 * s /c l° > srfi^/t co . -&m 

P^*WlIi-S(!B^<OSJiftfeiEJK4:1iS+ : * : .'J 

p. # ->t«3= : *p irP^tfiL*) TMP$ii5.. ttP^Jffi^ 
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iA Wl h ivt Jo 9 , 7 * o J9 22 £ A K fi& t <^t^ \z 1$ 
T tit \ 

[0 0 3 8] *«W^ft»ttfK»K*btfitPa. *fcttt 
£tPftu, SfcttttP^^WffimfirttoTItSSr'h* < L 

9 co^tS «fc 9 5 0 S * o >X)-b 3 0 0 ^d < 12 

*5BW^«*fittiK«*6tf*tP». y^JBiHKllft 
Jtffi 4 fc ttJ6»»W» SrK 5 t & t \ flf J*i" 6 tttf 

* t>' 4 fc K# L T ffi^ ^ ix ^> o 

7X. yvis, 7t T/u = — ^4i:Srffiv^ ir «k 

oa^bRfi: 1 0 0g<^m£^#tt-t"t£, ^7t(l. 

[0 0 3 9] «jft+S*B*t (#^. *6»ffi. jl^'TV 
h. lift, itPffi, ^r-W^, ^£*^£f) tt. 

4 6tft>fX^i, RtBflE, SIRS, SES, ^F^tS 
Flffim. SIS, spfT«*if*s— 3t^«Slffli:* 

30 * — h . ±5ff*L<l40. 03 ;!i.^h 

<^0. H!l>-hyHaft, J:9»*L<tt0. 03 

[0 04 0] StP Lfc**W^«*ttjK>ift-<EU.-Caci*' 
40 ffli^ii^, K*tttRft3 Oft^fettft 1 OOftcoS 

L i*»t6jaE«S:Jlltf t T t> «t ^ \ *S&m0>9.m*&9tiz 
^LT^^SR^tto, IDSS®HE3liJ^, P^gBfi1St8IJSE. 5c 
rl. Sift 2 0 fi/;^ 9 0 Rt' 1 «*IBd*b 3 0 0 

Sr. flifflTS fctt*fl*-&*>1±TSltaii-4 C t ^T3f 5o 
$fcf£ttffc<ttfci*$iffili6 3 OOOmV, Ji§]fe^ 
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frb ] 0 0 0&<Di${iLX\$1%l^1&-tZ> ti¥^<J:^, 
ttill 1 Ofi^b 1 0 0 Ofi^ffiSria^i^R^T- 

Jfa«ifea o 4fc, fl**fctt, 

[0 0 4 1 ] *^^f*Mgf:JCi:t 

«ft*iLttt3*E?!i, 2*a:^j, 4*k?ij> 5*a: 

6*K?0, 3#3fc?iK 2*3fe?»J, 4#M?'h 5*M 
RO'Sfcte, iSgt^-X, Sc/*/cfi, fca.— 

5 It $R & * A> «-S-*rtSBt?**S-fr. f £ ft & 9Y U 

'*s/*KH:, 1ES:«[£]18 (dc-dc^^<-.^) 

[0042] *3Bw<o«?&tt*«?asfcttffl«?ikTa5« 

5 y t^^TXtlML— £co®J3E, M;iJ;f4. S^'/uh 

&tz{$mfevmw&w&^fe± ixi>&\<\ mmMxo:> 
icm&. -s^msfE, tztz.it 5 0 0 5 y 



#^^6 - 3 4 9 5 2 3 
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[ 0 0 4 3] *x9§0>«a&tt«* ft«Hii:ftffl$ii5o 
= — Ku*«B, tyyy. tBi*, 

[0044] 

UlttWI 1 

JE^rg^Wi: ULiCoOs, t U7tf u 



— hSrf^J*tit e UEjE1S>'— hcDWIif^co*I^4 O^U 
7< - hvi--efoo7t c . ^e^Ki: LTL 1 V C o O 
m (RgttKtttRft 8 0 0g6 'CttfiRL 
/c) , 811^: ITTtf u y^7 y ^ Sr^^fJx8 7 

L 7t,, y -7 y ft t'^- y vfgjtt<D?gjBE HtliN- 
^ f p y K > ^ ffiffl L fc e Jiffia-IBttl Sr . o 

y-S^ir / < i — ^ ~ , ±BE«ffi h . »TU4# U 7" n t° 

firdRtt L'/L, e ^izmmWt IX 0. J m o 1 /y ;>■ 



(11) 
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h /uco-o:/ h y T /ugrgsiD L fc 1 m o \ / }) y V 

6 (E>g»Jfc«t-&MO £®S1!lftF*JiCttALfc h y 

7/- /uSsSD*ttfl|«lMaSfc9ttl lOOppm, M 
&?S£&fc9 1 1 9 0 0 p pm) * $£#&Wt-£IEt£*sG 

^sa y - k# ^ ^-^mu- «t 9 » 

icbfc* 

[0 0 4 5] Uttffli 2 
fltfl?K HTO. OSmol/y^h 5-7* 
1 H-^>y h y 7/- /uSrBifflLfc 1 m o 1 /y s/ h 

^ — h fc — hcD2 : 2 : 

i bmmizmb&ftf&isiz (5->f^-iH--<>y 

h y T:/— ^JDi(j:litiSt!?^6 2 0 p pm, 
H#?fl£fcfc 9 7 0 0 0 p p m) o 

[0 0 4 6 ] ^ItStfiJ 3 
ftffiO»*iRiw*«^ftail[Jiafc9iKj8 9 0 0 p pm 

(m?fefiStSfc9*fo8 9 0 p pm) (ON- (1H--0 
/h!)7/-;u-l — f/u^^/u) tfwuAT ^ KgrSsAO 
Lfc fill f3\ Uttffl] fcR)«(£«ffi&ffraLfco 

[ 0 0 4 7 ] S*fi?fl4 
AMlW HTO. 01mol/y^h 3 - fc K p * 
if<^*S V y T y"— /uSri6*fl L/c 1 m o 1 / y y h ^co 

y.^-^^- h (i: yxf-;L,^-;K^- hco 2 : 2 : 6 co 

^llCtilrML/: (1-t Kd^-><>/ |> y T:/ 
— ^aS*P*tt«Jftl[*Sfc»}tt 1 0 0 p pm, tfilffifc 
t9 1 0 0 0 pp m) c 

[ 0 0 4 8 ] mfoffl 5 
mm r X HTO. 0 5 m o 1 / V y V ^<D 1 H - :/ 

h y T yu- 1 /u> ^yu>f V y7= K&rftsAn Lfc 
lraol/!)^ h ^cOT^ffc 9 A/@§y -^^^ 

•*—|>cD2 : 2 : 6(OfiJtS-&i) SrW&ftrtlzaA 
Lfctett, 5 fcW««w«?ftfirflFrt:L3t (1H — < 

teflM&MLl3fc9#*l7 3 0 p pm, «S?iKfofc9 7 5 0 
0,p p m) 0 
[0 0 4 9 ] 561ft IS 6 

HTO. 0 5 m o 1 / U : y l> /Ucfl'<> ?/ h >J T 

o i / y : y V ?)1Mt 9 A,S£ U ^ ^ ^ — 

— h fc 7'^- u >-yj— I- fc — # T> — 



20 



10 



20 



30 



40 



l^:W8 2 0 ppm 4 mfrffS&fc 9 8 4 0 0 p p 

111) O 

[ 0 0 5 0] HtfeCT 7 
fllfl?Sf HTO. 0 5 m o 1 / y y h ^co 5 , 6 - > 
^■/u- 1 H--oy h y 7/- /i^S:aS*DLfc 1 m o 1 / 

y y b'i-<DsKftikV A/B^y ^C 7 ^ (^^uv^— 

h fc^^- u h fc ^^^^^7—^^— hco 
2:2: 6 Og*Jt«-&«) fctftfifltttALfctt 
11. Uttffil 1 fcH«Kw«»Srffjs8;Lfc (5, 

86 8 0 ppm, m?fr<&fotz 97400ppm) 0 

[0051] mmm s 

fc IT 0 . 025mol/yyh /KD - ( 1 

1 m o 1 / y y h /WXftikV Asti&D ^01* u > 

h fc sR^— h fc ^^/u* — * 

( 1 h y 7/-M^) t^rf 

fim^fifi^ fc 9fi7 5 0 ppm, mfi?ffifcfc 9 8 10 
0 p p m) © 

[0052] mi&m 9 

tMI HTO. OSmol/yj/h '^7 y ^ 1 H 
h y 7/-;^-^- h^ft^n Lfc 1 m o 1 

— h t7'f sl?^— h fc v?3i^-yu*— sR^— y<r> 

2:2: 6 cOSfiJt^ffi) ^Ifetertl^A Iti 

y 7/-/M-^>' hSS*n*imtefi*iSfcDftj8 0 
0 p p iru mft?^fofc 9 9 0 0 0 p p m) 0 
[0 0 5 3] i:tK0»J 1 
mfg?Wfc IT lmol/5'; h /UO^^fk 9 Ay®& y 
^ — tfl*— h fcy^ L->-^;— h fc v-' 



f^-^-h^)2 : 2 : 6 cO^SJt^&tf*) 



50 



_»-_ 

/wo 

[0 0 5 4 ] Htfeffl 1 0 

ftffi?S»»fc LT«*«*W»»frffl^fctofi*tS«l l 
fc RI«iclt?ftS:ffriE L fcc 
[0 0 5 5] JtttCT 2 
mfi?Wfc L T 1 m o \ /') y V /K^^iJfcft 9 A/* .U ^ 
jU (^.f- u- >/J— rl?.^— h fc 3if * — h fc 

h^2 : 2 : 6 jiJtZiS Sr 
Jl!lfljrt(wj£ALfcfl!ltt, Ht£M] 0fcEI«icfl|*S 
Lfc, 

[ 0 0 5 6 ] [ffl^J 45-ttSte3r«SSiElittl 0 0m AT4 
] V^TjctU tt^TISHBSEffiT'O VST'ttSL. 
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^tfe^'J 8 
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0 0 
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0 0 


7 2 


361609 1 o 
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0 0 


8 5 




1 


0 0 


7 2 



tetSt^S 7 5 OraAHTfco/: e SSW 1 0^t>'J:t 
2 %— *y-< 2 A^8rfK?*a s tt 3 2 0m 

[ 0 0 5 7] 
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7 1 


6 8 
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6 2 
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